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(54) RUNNING WAY ESTIMATING DEVICE FOR AUTOMOBILE 

(57)Abstract: 

PURPOSE: To estimate a running way with high accuracy even when 
the estimated value by each estimation means is different from 
another when a running way estimating device has plural running way 
estimation means. 

CONSTITUTION: This device has plural running way estimating means 
6C and 6B. The reliability of the running ways estimated by the running 
way estimation means 6C and 6B is calculated by a reliability 
calculation means 27. Based on the reliability of the running ways, a 
running area is finally estimated by a running area estimation means 
28. 
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lt$&flij31li L.Tflfl01#K:£**t4-#, 3?2©^$J 
«t 9 ^»£ftfci6ffJ&fc:o^T©*£fl R02©* 



o^T©$£«Rlll;:R02;}*K££ft5 ISffi 
fllltfl02iiRS*ii5. JtftK 

[ 0 0 6 2] f|lifim§lfM£2 3tt*T7y 

ym%en tmvo £ic£<5#, Sl2itffSg#W 
S24li3-^-h7i*jIvo itirJt-tivpjiJI 

*«it»±t*ia*fTi-5t#fcr±, ^tryy^y 

K^*** < m L it < X fc § ^ h t «t 9 $131 

iifi 1 K^o^T©#SitR02^N ^tt y ymfiou 



(8) 

13 

ss(Iov^T©^|^it^R0l©/^$v^^)©i^ss1-5^i 

[0 0 6 3] £fc, MfMm&bZkZtt. &(D£?\Z 

[0 0 6 4] @8tqrt\fc5t, ^^-M"3i, 4 
"f , % 2 ^ffKiH^ Si: 6 B t J; o T#££ $ ftfelff S§ 

(^ry7'S4l) . «^T, 10 

fcil??K±t-£l$IW£t± ($?Llf 3sec £A±) 

[oo6 5] u-o\h,tf, mm, %2 

mimi&m$ B^i^xm^hmn^^m 

[0 0 6 6] 5iffKi»5)^HTV^tf, ^feK«^ib3 

3fetT$MO^Ki«rEfii-3niy^d- 20 

;/7°S44) , ^TS/7 t S45iC^tTt-5-^, MTV^i 

rtiitf, twSSy^-yl-S. 

[0 0 6 7 ] ^yT^tlfclvCtt:, 

oy^d-y*rj|f»i-5 (*ry/S46) , -£B#P B 1&ii 
LTV^tttJitf, ^r?'^S47|c#ff L> £?t*S©E 
«Sr«IM-5. 30 
[0 0 6 8] ^ry7'S47t*JV^Tfi, iff? 
S§ (ft^gRll) ±t«'J§Lfc;$^£«£U ftft 
LTfcftli*, Mf*ffi©#fi&E«+5&£;4S*^© 

[0 0 6 9] ^TyyS45(D^mzm^X\X 

y?mfrb-m?$mmLtcfr%fr<D'mwx?LX, 

0. 2G<V/R12T?fc5a>£/5>©*J££fi : 5<fc9tL 
cfttt, S*#fl*¥£Rii©3Si©itff!& 

Ai^iR 12©3! 2 ©iiffjgt © t £Wc 40 

tt©«GiiS|g4i-5i>**», *©ftJ*0. 2G^M 

[0 0 7 0] (ii)*i*ffB«S^ft6CfcJ:5«eil 
©HtH©S«ffi 

Htt^at±3^B*£©^©*fctt, at, H9 
BB5±©<WSrJR^4 U *Pi©i!ut;^£y flu 50 
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[0 0 7 1 ] aflcfttfi, **-M-$i, Itft 
r-* (#i®*©8SCNT( x ,y)) iSfttJiiStt (* 

T;y7°S5l) , rjj|ft©t#VMI (THRESH) />i>f£££tl 

(^r->7°S52) , £H*©»£#L§ivte£Ba.3i&» 

fiPfe, CNT(jj) >THRESH-CfciT,ff, BW(x,y) =1 
CNT(x.y) £ THRESH? &*lff, BW(x, 
y) =0ii-5*^f) 4 fet©6i»SI-»JSi-5J:5 
CCD#^7 4t,fc5;fc£©*3-r>"My K^ofefr 
*rtJ©«* J R£Sti (^r-^yS54) , tftta^T, 

I lb* ©iuf 2rfa tfcfffil-S * * + y tr y £ ti 
(^rs/7°S55) , **^yMy K^^^vi^ 
•7^{^oT*4L6iifili^BPtBW(x,y) = 1 Xh 
3£©J»lWPlx, WPlyXtJtftftNWP-Ll (feffl© 
X^-t^^^K^rt) , NWP-R1 (^{|l|©^=3r^y 
WyK^) !W*ffl3il (^rj/7°S56) , aSflK 
*Ui9¥ffi^«^k$ii5 (^ry7°S57) 0 

f ©6ii^ffi^©l$IIIl, WP2x, WP2yi1-5„ 
[0 0 7 2]*Cl SW*ffLfc*©ei|»±©A 
i LT-(SgmS (MlVPx , VPy , «NVP) 

II (y = ax 2 +bx + c) , AfrWlCI±fefi»l-o 
^T©2ftft»©fli*aL, bL, c L, * 64MB to 
V>T©2^ftii©#i:aR, bR, cR^JtlS 

(^Ty7°s59) . 

[0 0 7 3] SS±Pftfe^tlJ©fcfc, J;i5lu^ 

* -ettffl Uftv^i v^4v^i ^ 5 2 ft AH 

(y= ax 2 +bx + c) tiOeHaftififiUTjB 
9,ffftaL, aRIl, SHgU (2ftifiMAH) ©A* 
*@^R1 (Rr ) itSi, a = l/2Rl (1/2 
Rr ) ifc^ftftbL, bRflS8«t5?frl 

(b e»4i?©^^***^tc i t*5. 

[0074] ^ut, mm&tmmmm (h 

EN) Sr»fflU U7WS6O) , fitfi^^^l- 
5 (^rj/7°S61) 0 gpt, L#VMfHENmax ^rSxi 

«fi^HEN©*^f±, mm&i>bm+s. 

T, tt£ft©3AHtt^©KSr, NWP-L2, NWP- 
R2i1-^ 0 

[0 0 7 5] t©ft, ^^r^y^y 7©$££fT9 (^ 
T-7/S62) . gp-b, «©SIi*«NWP- 
L2, NWP-R2^U§VHBNWP-min (e^fiM^t 

©Tligft) J:5/hSi^»5*»Sr*Jj£U /hSttntf, ^ 
=^^y>-ryK!>©!J-irs/ K IPt^^ri-y^^y 

3) , y^->i-5-^ /h$<4tt*itf, ^^vt? 

-Y^K^WMSf, SPtifi^Aii^^iS^IWDTH©ji 
ItWyK^tyhL Ury7'S64) , rftA,^ 
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&mmmjjL (^r^yses) , y*->i-a. 

[0 0 7 6] QXTy?S13V<DCCD% /ytDt'y? 

Hi 0lc5%i-J:5t, CCD#*?4fcJ:$irlMBifc 
±UH££;h,fc£6©&i&gl5RL , RR tS<J<jifTK 
!coV^©Me (m*m Rl , Rr ©###£» 

t\ ztibommiihboswm (mm) rx 

©ffi*HitiJI^ if*Ti&R01toV^©#£^g (eW 
W Rll^¥«Rx fcfcSUvRJfi-CHu CCD* 
^7©f y^©^7--C&5ifl»r$ix5©-C, ^© 
tfjEfcfrS&gtfifea. RL , RR tt±9« 
©ttffi£, RL RR 'ttTD«©ttffi*WeixjS 

to 

[0077] mmumz. m 1 1 iz^-tx *> * 

fltRl , Rr , RllSrStefc* (*T:v7°S70) , 

Rl , Rr ©|fe^\ ^ft^©?^ R 

x (Dmmtm*), mmz^xmfem (m* 

S) Rll#¥#4lRx (* 
rj/7°S7l) 0 **U^tt, £5L#Wit© 

[0 0 7 8] *^y7S71©!N]&::*JVvC, YESXh 

sa&flUc *©^^wuw^£W£i-3 

(^rs/7°S72) „ N0T?fcft«\ £fTS§©££ 

©T\ ittTSStCoV^©^tRll^I5feLT^fflt 

(^r^7°S73) , y^-yf5„ 

[0 0 7 9] *7 l j/7'S72©*IJ£fc:}8VvC, 
YESffcM, t*©6Hffl©S$i|^Rl , Rr © 

1-5 (^r^ys74) No-efctitt\ 

^7^#ftv^£#B!&a»?ft^©T», ^r^7°S7i© 

'mxuox°h<?tc%&tmm\c, m?tmc^x<Dm 

feimnmftbxmb (*Ty7°sn) , y*-y 

[0 0 8 0] ^ry7°S74©fl^|C*3V'»T, YEST'fo 

miEZft? (X?y7S7S) NOffcM, it 

fTB£o^T©*£ttRll*fcJteLTHUIL-C, S&fl 
^©gE{b$tJ:5*fT!HS*a£L Ur^7°S76) , 

y ^-^1-5. o 

[0 0 8 1] ^rs/7°S75-e©t°-y^lSE©t, 
©eill»toVN-C©iftI&<tRl , Rr #fc«JEU^a» 
£«£L (*ts/7"S77) , iMfLrtittf, \fyf-m 
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jEl^it) e«KK^7-^4<4ofct*iJBr$^5© 
T\ fe&©e«W5KoV^T©«l£|tRl , Rr &{gfrl 
XUML (^ry7*S78) . y^~y1"5-^ fl&^l- 
< 464ttiltf, ^ry7 P S79T«L»N^^f[N 

s xhzt^frzmL, imL&nmimiiB 

ft£LttN*'K£ftNs tftiitf, tV^©^ 
7--Ctt4v^*iJBrSii5©-^ f y^ftSrjntSL 
(^ry7*S80) . **u8»&. ^TyysmcWfiir 
10 5„ 

[0 0 8 2] SHfHSlcS^#Mit^^1-5W 
HI 2t*i-J:5t. M-5i. £1\ Mft&8 
lc i «j $ htcfcfimtEt <d e Has fc£<J < ft 
SRI , Rr £tRftib©«£i-o^T©jf$?£Sl , 
Sr SrUfflL (*r-.y7°S81) . *ita»&. flMSSSl 
, Sr ©L#^ttS0l«rK£1-3 (*T;y7°S82) 0 
[0 0 8 3] ^©|£, £**¥&Rl , Rr ©ffifSgS 
1 , Sr **tLtv^soiJ:Dt/h*v^»5a»ft*lt 
L (*t->t°S83) , /h$ttiitfflrg(ttt*5©T?, 1 
20 ^(C^XSWSRll^SfflL (*Ty7°S84) . 

y^-^-f-So *$< adjust. «wc, 

gRRl , Rr ©ftgfgSl , Sr L^VMltSOl J: 

D t**v^a»*tilSL, (^r^7'S85) , ^#</,f 
rtiltf. itffi&Sl , Sr ©SSV^©**^ Wt>L 

Ty7°m , y^-yi-5 0 

[0 0.8 4] *tL*V^f[S01J:Dt**»til 
if, ft©atS<5&. iSISSSl , Sr lcj;5fi^#ft 
4 UTiUi^^S:*© (^ry7*S87) , y^->+ 
30 5 C 

[0 0 8 5] 

Ift3] 

Sr ' Rr +Sl -Rl 
Sr +Sl 

mmsi , Sr IC«fc5fi^#Jt*LTft^# 
Sr*»5^7 l y7'S87SiJftitftiT, Ell 3l^t«fc5 

fc. &mmmm mm) t^xoisms 

1 , Sr ^Jt^L Ury7°S88) , jf||g©SV^© 
ft^^ifflV^ (^Ti/7°S89, S90) . y^-yf-5 
40 i5ti-5^tt>T?*5. 

[0 0 8 6] «v^, iffM4*fc5*ti?fc5J:M( 

l~3*|ftP^1-5o 

[0087] (D mmi 

[0 0 8 8] 
[*4] 



S(r.l) - a .NWP(LI.Rl) 



b -NWP(Ll.gl) 



NWP 
HEN 



&©*-?#© e^s**^ mm) ©w^Khir 

[0 0 8 9] 
[ft5] 



[0 0 9 3] 
fc7] 

JH = 



Kh - 



NWP 


S-a 


SKE 




Kk 


}t5£R©fcHJf?* 


NWP 




SKE 




S 
a 





R12-RU 
t 2 — 1 1 



ft©a^s<5#, (mm ammz.z'ois 20 

[0 0 9 0] 

me] 

Kk - 



ft«£©sv^©££4i[ zmz 

[0 0 9 1 ] *MJ4 

[0 0 9 2] fc&©6*jlg&;} s , MB<D&BRL , RR "C 
124 <, B&doei&RL RR '-P*>5i, Hl5t 

ffi£/**iri'«Sffl©ffiJHtt, ft©Sfc«fc9*», C 
5. *l*©*S-tt«fls#*#^©-e, gUJ^fc 



NWP 
SKE 

nwp : mm&c>& 

SKE : ^iftlfl 



mmummii, m 1 6 t^ti 5 - h 
1-5 £f\ itei»stovN-c©±EffljH©jg»i 

J HI 1\ JHr TWIfeJHl B, JHrB^gffl 
L (*Ty:/S91) , £SI»o^T©±!B{itJH© 
JIM JHr T#L#VHST1 J: 5 /h* < i»ofi« J Hr 
BtfUtHtBi J:&*#vvWM*N£+« (xry 
7°S92) . £LT, tOtUS^YES-CiboTtNO-e 
*>o-Ct>, £&i»Sfco^T©«»JHl T#L#Vit 
Ti J:*>/h*<**oli«JHl B#L#iMltBi ±9* 
#V^>ffia»Sr*lfii-S (^ryyS93, S94) „ 
[00 94] *LT, *r;y 7° S93|c::$o^T\ YE S T 5 
ib*itf, &&©&»»#££*»*!? MH©*#V^*»1» 

^31 U *KB©!li££ffv\ *fte>&fiifflL Ufy 

ys95) , y*-yi-5-#, NOTfctuf, £6» 

iC0V^T©iSfflJHr T#L£VM|tTl «fc < i9*o 
M^JHr B*L#VHtBl «fc O^^V^A^flj&f 
5 (^xy7"S96) . 

[0 0 9 5] ^r 5 '7 e S96©|IJ^[C^V^T, YEST?2b 
hits MM JHr T#L#HtTlJ:*)*£<Xf±iHB 
JHr B^t#VMSBl «fc!J/h$<, JlfflJHl T^L 
£WST1 «fcl?/hS<A»ofi<gJHl B^L^WitBl 

i&*¥&ri Srftfflu Ux^ys97) , y^-yts 

NO-Cfcjltf, fe&©&»ffi©**ip£Rr , R 

1 £¥$LT«£#teft£L (^r^ysgs) . y*- 

[0 0 9 6] ^T-7 7'S94©|IJS(r*DV^T, YE 

[0097] mm 6 



[0098] mmmm^hn., m 1 i iz^tx ? 
4) , y^-yt5. 

[0 0 9 9] ±i£L;Mflliv^hfc;^<B&i*S 

So 

[0 10 0] 01 8t^f, htSi, 
iiiNH^MitRlKD^fitRAVE £HfflL (T.fy 
7S101 ) , <^[l]roMtRlli¥^fiRAVE GQHRSU 
B «rHfflt5 (^fy^SllE ) 0 

[0101] 

[ft8] 

RSIB = I Rll-RAVE I 

[0 10 2] 

[it9] 

PTR- 1 - (RSUB /RU) 

roitffSST* & SB 2 «itftS§lcov^T oiSSffi R 12IC0 



[0 10 3] »2©ilffB£o^T<0$£ttR12<Btitfj 
/^ifctUl, MSR12 (ft^S) <D|g 2 ©if ffSSWIC 

s/ysm ) , *4y#Ht##a$*vcvtfuf, its 

fi[R12 (Si**© ©8S2 0iifT»&«3fcl, 

DB =dB -T& +dL -TI. +1 (RU) 
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*sii3) , v#-flH§#ffl3*t 

TV^ittJUf, ^TJ/T'SIH \Z.ffirtZc 
[0 10 4] ^r^ysill -C^2©5tfTKto 
v^T©^eRi20ffl;to*fttt*itf, jiffK&VJiffK 
fcoV^TOftSKRl , Rr , Rll^t^-O&^U^ 

■CfliSSfcRl , Rr £ff£L (^r^ysil6 ) , y 
*-^tS„ rro»^-©«l£*[©l8ffiSr0 2Ot*1-. 
[0 10 5] 4fc, t-<Ttf^L<fttt*Uf, ^tSSw 

££&»^oV^tf«ifRl , Rr «^L<, 1 

sstcov vt <B«)£fliR 1 1 t m zt<Gfrm 

(^T7^S117) . YES-efcSS^ (12 1 
#!$) l±, 73116 NO-efeft 
If, ^r^sns , S119 £i£firU £fTS§©££k 
«aJtoV^T©«t£fl[Rl , Rr W-fhii>-jj<D7t& 
itffS§toVN-C©«^ilRlll^LV^^^^^SL, 
t?U^*& (H22,fttfB23*$) II, *U^#©tt 
£{gRl (XttRr ) SrflftL Ury^S120, S12 

1 ) . ^-f*it»U<4tt^tf, JiffSStoWTroitS 
#[Rii*r«3fcU Ur^sm) , y *-ytS 0 

[0 10 6] XTy7SU4 -Ctt, ££H$(Co 

^TroMiRi titftKtov^ro«tSWRiiA^L 
<, *e»ttfcoV^TW*flS<tRr £3?2«TS§iCO 
^T©MtR12#^L< , ^o^ftfe^f L<&V^ 
v^AftSridfci-i^^tdSSit, YES©*^ (0 

2 4#1) 11, ^T77°S120 \Z#?rtZ-jj, NOC0 

mcov^<7»wrii/^l.< , amm^^x 

»MR 1 t»2roiiffBI-oVNT©«l£«[R12AS«j! 

friWfeZtl (^ry7°S123 ) , YES©i^ (H2 
5#1) 11, ^r-7 7"Si2i ic^firi-S-^s NO©I 
^icil, #fcfticj;S^^^$^ (^r^7*S124 

) , y^-yts„ 

[0107] 4fc, m 2 6 t^tcfc 5 ftlCTSt^t 

[0 108] 
1*10] 



-1 (R12) 



TB. TL : tttktiCWHOffft (TSl) 



Rr , Rll, R12Sr«E*ii* (^T7^S131 ) , t?4 S 133 ) , y^-^tS-*, ^V*-»^4ltil 

y*flT#tJ:9^>fy**ikff«sj>S*^Sr*iJSL (^ li, ^r^ysi34 l^fft, BftttA^S 0%«:tt 
r->ysi32) , Vjyii-mifihKtf., <>4>$- 50 ^5i^Srfl^t5. 



(12) 
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[0 10 9] 9fltttft*#5 0%&tt*iUf, mto#M 

kzztniiffimtt&Lecicx&mfemi , Rr 

©ft5£#iS^£%;t&ft$©-c, mmittlcJ:*) 

TkftffiZfcfe-fZ (*TS>7°S135) 5 0%£M 

ft«£Rii£fI5fcL (^T7^S13 
6 ) , 7&fffc##S*]£i*ft (*Ty7°S137 ) , y*- 



22 



Ri - 



R12+Rll+dR ■ 



* [0 1 10] *LT\ i£?TK£ft£L.fc&. ^ffgglCO 

i^T©if£fli (ft*¥@) mMZh (xr->7sm 
) , ^r^7"si37 £g-c, y^-yt5„ 4fc, 

[0111] 

imi] 

Tg • Rr +dL • TL »R] 



1 + 1 + dH • TB +dL • TL 



(6) mm 

— y K7yy©^M(rioT, Sil£G©$tfM^ 

[0112] H27fc*+J:5fc, M"5£, ^ 
y K7y7 P ^-r^f-l 3 0ffiH*ttttit (^fy^SM 

1 ) .aj, K5^^>f yf-^OFF-CfcS*^****! 

£l (^r y ysi42) , YEsci^t mmmmtf 

&#ftSP^fc3£#x.ibx.3©T\ $ftfdJ6 0m£ 
-CfiiiaiT-^ (£${£«£) SrttfflLTjiffllKII&Sr 

RSU ****lJ(lft5 Uts^S^ ) , NO-Cfc 
ttfi, K7^ • Z4 yfifiH i g htt*-C*>5*» 
Lowffifll-CfcS^SriWttS Ufyysi44 ) „ 
[0 113] 7>rj'7 e S144 -COWSfciaV^T, H i g 

ttfflLT*fT«ittftffk\ ¥ftflWT6 OmSt'fSL 

:/7°S145 ) , Lowffit-e&^ff, Hi ghfiBiCfc 

«$T-*£fcfflLT;iiftB«£&fTV\ $Mdf 4 0 

5 (*ry7°S146 ) . 

[0 114] 4fc, 02 8 ic^i-J; 5 K7^7° 

ioT, **©e»ismjspi ~P4 zmm 

#U©as#P5 ~P8 &BJR8ISRL , RR ©e^fiffi^ 

—y K7>7°©ON/OFFlCj;<9, II 

2 9l^-tJ:5l-, ¥^l5*^lctt, 

ambits *©§!$£&* iHM&arofc*©* 

$©££©* =3rt>"M>- K7W11, W12 (02 8# 
ffi) ^t^l/^^^c-vy^^y K^WH', W12'£/8 

[0 115] ©e«fiSfjS©tftfflS§BtCS<J<*tjE 

0J*tf B 3 o fc*+j&6©ajE#iS*® J: 5 
fc, **e»#MtAft*fflLT6»»RL , RR frttffl 

1 &ek l i it t\ a*£tt£ m tat # 4^«^©» 

[0 116] H 3 1 CjSM-J: 5 fc, h-fSi:, IB 



io 2*fi : Bit£^S6ctj:?)ift)e$Hfc3ifi i K©eii&ft 
fcov^©*t*Ri , Rr (mm) Rxmii&ft 

mm&6 Bl; J: 9«££ft»TS§lco^T©*t£ 
HR11, R12 S:SIE5i* (*ry7°S151 

) , ^e>©S^#M5SL^ifelrJ:»j^T«[©if|^ 
Ury7°Si52 ) „ Ztifrb, jfefflWSt^a 
J: 19 ©ft #CS<5#gHt 6it|«*^Srttfflt5 C £ 
#-C£5fcfflpr!feE«Lll&*aiL. (*ry7°S153), 

^tti^wfLii^K mn mmm 

20 Ls (L.#HD ±0/hSv^«*»ft*lt+5 Ut^ 

7°S154 ) 0 

[0 117] ttffl»TI6S§ttLl #RJ0®ttLs ±5 t>/h 

6^I*ttttfiv^#A6*i5©T, tftttJpItBEKLll* 

©JUfcfcRl , Rr SrffftU (^ry^SlSS ) , 4 
fc, ttffl^llffiBtLl &S^5£iffflf§(co^T©«^ 
*Rll*«ifeUT (^ry7°S156 ) , ZhZMmWl 

30 [0 1 1 8] ®u— |fr-^C«t5*E 

[0 119] H 3 2 J^*+J: 5 fc, ^^-htSi, 4 
f , *ffS§©ea^toV^T©t^SRl , Rr Rm 
trBK:o^-c©lfee*Rii*«S4* Ury^siei 
) , titb©*t|tRl , Rr , Rll^i-^T^ftS 
40 y 7° S 162 ) . 

[0 12 0] t^X<D&m*&im%Z>lm£\Z\$, 

1-5 UxyT-sies ) ^ 
rA^ML Ury7°Sl64) , «#PS:*7-J-*. 

bmtZh. iWC< it>N=3fl©U- tV-^-r 

[0 12 1] U— ^V-y •7 f -*#Nfl£tJi*>S<H > 
tt, u— !?t-^ • u-^irS^<*ffSS©*^fi (ft 
50 ^-fix^^it^Rl , Rr , RIK^L 
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v^rtvSrflg-fS Ur^7°Sl65) u-fu 
• r- W.ev^icii, ^-fftoiflSffl: (ft** 

163 t^TLT^rASrffitl-S. 
[0 12 2] Sfc, iai («*§) Rl , Rr , R 

yyS163 \zmfi-5i)\ mfeURl , Rr , R110V* 
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